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(54) nUez GLASS BOTTLE BREAKING APPARATUS 




(57) Abstract: Glass bottle brsakmg apparatns 
conqirises a hopp^ (17) for rec^ving empty glass 
bottles (47) in bulk, at least a portion of the hopper 
(17) being formed as a grating inclading stop means 
(31), and a shaft (22) located outside of the hopper 
(17) carrying hammers (43, 44) mounted for pivotal 
movement relative to the shaft. When the shaft (22) is 
rotated on its central longitudinal axis by means of a 
motor (23) and drive (37, 39, 40), the flailing hammers 
(43,44) move in an arcuate path into and through the 
hopper (17) towaids and through the stop means (31) 
and impact with bottles (47) contained within the 
hopper (17) and lying in the path of the hammers (43. 
44) causing breakage of the bottles (47). The apparams 
provides for a compact bottle bteaking machine with 
reduced risk of januning. 
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Glass Botde Breaking >^3paratus 



Uns kveEntkm relates to glass botSe breaking uppainAm, 



InEP-AO 495 522 there is disclosed ^bssbotde breaking apparatus having a chamber 
inohiding a gratiog coni^nising aplorality of spaced paraUd. stringers ananged in a first 
partion adapted to receive bottles and a second portion extending 
first portion to pro vide stop ineai^, a shaft canying a sero 
spaced one from another longitudinally of &e shaft and drive means for rotating the 
shaft on a longitadinal axis thereof to cause the breaking means to move in an arcuate 
path relative to the iixis and throi^ con:e!q)(M3dh^ 
tmak botfles ifvhm located in the padt 

The shaft extends diiuui^ the diainber and eadi toeaking means conqxrises a rigid 
con^nent \whiGh is secured to tiiie shaft and the arcuate path is such that the breaking 
means move downwardly towards and through ^ &st portion of the grating and effect 
crusbmg of bottles located between the breaking means and the first pcKtion of ftie 
gratmg. 



The arrang<^^ suffers ftom a disadvantage in that it is nut adapted to receive 
in buOc. If up to fmr botdes are simultaneous^ loaded into the apparatus, it may be that 
the battles are crushed, even if they are positioned imtidily or hcQ>hazardly, but if the 
batch compiises substantially more bottles, there will be no qpportunity for o&er than 
four of fbem to ^de under the brealdng means and they would back up and cause a 
blockage resuUing inmalftmotian of ftie aiiparatos (so called ''Ijanmimg^. 

hi a commercial envn:omnent» where bevoragc^ are duqiensed at bars, such sqipanstus 
^^n located at or near a bar for brealdcig empty bottles ooQected for disposal would 
have limited appeal because disposing of the bottles would be time consuming in that 
only a small number (tfbotlles could be brokim in a sant^e batdh w^ 
jamming. 
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MU&AS 944 268 Aim iS3 disclosed a xnulli-flBil g^s pulvexiztsr which conqnises a 
pair of ipter^comminiicflting chambers each having a shaft iotatal>lymoiii]t^ 
aiid eadi dififi Cdityiog a series of hanm^ 

Aereof and each of Ihe hammears being connected for pivotal movraient relative to tbt 
oonespoading shaft. A first of the chambers is provided ^vidi an inlet for receiving 
euQity glass botfles. Xa operaticm, the shafts rotate on their longftudmal axes causong the 
hamnaers also to rotate and break into {^ass fiagnuaots bottles v^hicfa are deposited into 
fhe inlet and the ftagments are swept into an impact zcMoe between the two chaoibers 
where tiie ftagments bounce back and ftsrih between the two sets of rotating hammers 
and thereby become fuUycoinminiited into sanall particles. 

Ihe inlet is fumid fdif^NKl, in ft»^ 

bottles feed individnally throogh &e inlet into flie first chamber. Therefore, evra if the 
pulvrajsger weie to be provided wifti a hopper for receiving bottles in bulk, the flow of 
botfles would need to be channeled so that fliey flow successively into the inkt^ a 
oonftuence which is a ccnnmcm cause <^ jamming, v^art from being susceptible to 
jamming and slaw because of being a single feed operation, the pulvaizer disclosed in 
US-A944 268 is not suitable ftsr use mbars because it is not compact. 

InUS-A6 073 866 there is discloaed apparatoij^ ^ir puhmmfw mA olwiming Vf^j^ 
recyclable materials, such as glassp which indudes a dhamb^, a shaft located below Ihe 
ohamba' canrymg a fdurality of hammers and drive means for rotating the shaft on a 
longitudinal axis thereof to cause the hammers to move in an arcuate path relative to 
the BOOS so as to effect pidvmzaticm of the materials passing between the moving 
hammers and a staiionaiy plate. The hammers co-operate wift the plate in a dqiping 
actioin. 

The clippmg action would not provide satis&ctcHy bottle breakage in a '^one pass^ 
operation because it is likely tiiiat botfles would pass betwew die hammers and &e plate 
without beiz^ con^leteJ^ smashed^ ffa^ being no means of bottle support adjacent the 
plate. Indeed, this may not be significant for the purpose for which tiie iqpparatus is 
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intended, whidiis to anmmnute fiagments of xoatarial into saDoallpardclBs, because this 
is achieved matnl^ by reK^Iingnui^^ Hie fiagments ooald 

pass zmny tones between tibie banimers and fhe 

apparatus is not BO much speed of batdefaiedca^bi^ Such 
lecycling ftraugh the apparatus would be a disadvantage if it were a fbatore of botde 
bfeakic^ apparatus for use in bars because it wonld dow tS^ 
^mm^ut* The iqqparatus disclosed in US- A 6 073 866 would also be unsuhable for 
use in bars because it is not compact 

The present invention is diaracbsrized i^ 

botdes in bulk and in lhat the shaft is located outside of the hopi^ such that tiie path of 
&e hammm e?dmds mcm^ly mto and tibrou^ 1heh(q)per and towards and tlffou^ 
the stop means so &at the hammers impact on bottles located in fiie paifa against the 
Stop means. 

TfaH^efoare, with s|)paranis in accordance wtOi the present inventum, bottles are 
receivable in the topper in bulk without interfbrcnce and constraint and, since flie 
hannnm iffli^ on bottles when m the hopper, th 

botdes and, in consequence, jamming is eliminated or reduced to aminimunL 
Fuidifflnore, ^paiatus in acci^dance with the presMt invention is compact because ttie 
hammm are constraii^ to effect breakage of botdes widun die hcq)per . 

Following is a descrqptian, by way of exanq>le only and with reference to die 
acoonqmixying drawings, of oue m^l^ 

hi die drawings:- 

Figure 1 is a ^grammatic rqgeseatation of a machine including an <anbodinHmt of glass botfle 
breaking ai9»ratus in accordance widi the present invention^ 

Figure 2 is a diagrammatic rqnesentadoa of part of the qiparatus, and 
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Figure 3 is a diagrammalis; pLm view of &e ^paratus. 

RefigriDpnow to Ifae drawings^ fluarc is Aown a ^ass hnttltt hrKnltmg mnolmw. 10 
Gonqxrtsiiigiioaaiiig llliavixigm 12 ami a low»: opening (not showa). Tii^ 

casing 1 1 is attached to a frame 13 and attadied to inner sur&ces of die gft^wg u are ioser 
panels 14 and IS^whidi provide a receptacle 16fixrali0pper 17 and which also provide 
gni^ IS, 1$. Also mounted on flie frame 13 are bearings 20, 21, in which are received 
opposite ends ofatransvmediaft 22, a motor 23 and a housing 24. The iQiper opening 12 is 
closed by means of a Ed 25, whichis faniged to (he frame 13, as shown at 26. 

The hopper 17 is fanned as a basket comprising a plurality of spaced parallel strings 27 and 
cross members (not shown). Each of the stringers 27 is of rectangular transverse ax>ss- 
sectional area and, in elevation as shown in Figure 1, comisises afrcmt widlp(nticn28, axev 
wan portion 29 and a base portion 30 . Baxk front wall portion 28 slopes downward^ and 
inwardly to a conesponding base poiticui 30; each rear waU portion 29 initially slopes 
downwan&y and inwardly and then vertk»lty downwv 

conespondxng base portion 30; and each base portion 30 mitiBny slopes downwiffdty imd 
inwardly fitmi a cone^nding frcmt wall portkm 28 and tfam horizontally, as shown at 32, to 
the vortical component 31 cftibie conre^onding rear waQpordon 29. At least the two ou^^ 
of the Wringers 27 are each provided wilfa iqqpo- fixmt wall lugs, om of vdxkh is diown at 33, 
wherelyy fte hofqper 1 7 is pivotaSh^ comeoted to tiie frame 1 3 , as shown at 34. A ^ring (not 
i^own) provides a resiUent bias uigi^ 17 in an and-diodcwise direction of die pivot 

axis 34, when viewed in Figure 1. The two outmnost of the stringe^i 27 also each have 
attached thereto on oito sm&ces thereof a corresponding one of apair of side plates, one of 
which is shown at 35. The vertical fflul horizontal c(»^ 32 ofeachofihe stringers 27 

combine to provide a trou^ having a concave bade wall, as shown at 36, 

An end portion of the shaft 22 adjacent die motor 23 has secured thereto apulley 37 and a shaft 
38 of the motor 23 has secured ^reto apulley 39. The pulleys 37 and 39 are linked by means 
of an endless bdt 40 wh^by rotation of die shaft 22 on a centred longztudinid axis tfamof is 
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effected by drive firom llie motor 23 Haou^ Hie shaA 38, the pulley 39» flie belt 40 md fte 
pulley 37. 

Tbe sliaft 22 extends tnn^versdb^ below the hopper 17 and has secured hereto apluraKfy of 
discs41 located co-axialJbir with ^ecesQtralloi^^ 

fr(»ii axKyther toogto^^aally of the shaft 22 at (fistanoes cmespondrng to ai^ acMt ^pkaces 
between Hm stringers 27 of Ifae hopper 17. Each of tihe discs 41 has pivotallty connected diereto, 
as shown at 42» an end portion of each of a pair of elong^ hammers 43 »44 each having at a tq^ 
lemotofiomlhe shaft 22 an area of reinforcement^ as shown at 45. The pivot connections 42 of 
each paar of hanmms 43 ,44 are diameteically on?osed One to another and &e axes passing 
through tiie i»vot connections 42 of acyaceaxt discs 41 are ofibetby 180 degrees. 

Ihe housing 24 contains an electric circuit fiir controlling ttie motor 23» the circuit also 
indnding switdies (not shown). 

Brior to operafion of the maohine 10, a conteiner 46 is inserted in iiie machine 10 flurou^ ftie 
iowi^c^)ening (not diown) and is located bdowlh^ 18 and 19. The lid 25 is^n 
opened and etqpfy ^bss bottles 47 are dqx)sited into flie hopper 17 and the Ik! 25 is dosed. 
One of the switches of the electric circuit is clos^ by downward movemrat of die hopper 17» 
against AeUas of Ihe spring, due to weight of botdes 47 ccmtained in die hppp^ 17. Anofliinr 
oftheswitdies is closed closure oftfae lid 25* The^SSsctof ctosureoftfaesvidtehesisthat, 
when power is siq>plied by operation of another of the switche s of the electric circ uxt, the motor 
23 <9>6rates thereby effecting rotation of die shaft 22 duroug^ die pulleys 37 and 39 and the 
drive belt 40. 

In consequemM?, die hammers 43,44 are swung successively dirough die hoi^per 17 in arcimte 
paJhs relative to the central longitadinal axis of the shaft 22 and in a clockwise direoticm, wben 
viewing Figures 1 and 2, dsrougji spaces between adjacent stringers 27 of the hopper 17 
causing breakage of botdes or ^ass fragments located in the paths of the hammers 43,44, 
Botfles are thus broken into fragmented pieces of glass and the fiagmi^its &11 away thror^ 
spaces between the stric^gers 27 of diehx^yper 17. The panels 14 and 15 are arranged such that 
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fbs guutes 18,19 leave an opemqg below the hpppar 1 7 and guide flie ^bss fragments into 1b» 
ccHitainer 46 vAi&re tfiey collect as cullet 

Jn contrast, if all of ^ switches are not dosed, either because fliim are no botfles 47 in ttie 
happcT 17 to provide sofiBoientwei^ to efiEiectswitx^ 
been clM6d afto bottles 47 have been loaded mio tt» 
ofMsrative. 'Die latter (mures diat &e Ud 25 i^ 

motor 23 and diat^ass fragments ai« not ejected from ftenmd^ 10, other dian those "vtdiiioh 
are guided fay fl» guides 18 and 19. 

The machine 10 nuqr be provided widi aplate 48 for siqiportingllie container 46, lihe plate 48 
being pivota&y connected at a marginai edge diereof to die fra^ 

opposite marginal edge dusreof beiog located on a s»sor 50 adapted to gnerate signals in die 
electric circuit imficative of loadagondieplatB 48. The anran^ment would be sucbdiatdie 
motor 23 would not be mobilized in die event fliatdieitt is no loading on the ^ ie. if die 
contmw 46 were to be absent fi»m die plata 48, and fee mattg 23 would be. wnmnKtityH ff 
weigbtof cunetindte caQtain«sr46, when located on die plate 48, exceeded a piecteteimmed 
magnitude. 

Itien!UichinelOfhusindudes^[^ 17, die 

shaft 22, die hammers 43,44 and die drive means 23, 38, 39. 40 and37 frv efifecdng rotation of 
die shaft 22. 7bean^ngenientissuGhduitg}assbold6s47canbe]:ec6iv6dinb^ 
bopper 17 widiout restriction because, when die sshaft 22 is motionless, die hammeors 43, 44 
depend fi^^ the shaft 22 and^ thetefbre, do not extend into the hopper 17. The arrangement is 
also such that, on entering the hppp^ 1 7, die botdes 47 roll down the &QBt wall portions 28 
^fli0 altering conqxinents of th^ 30 of the stringers 27 of die hopper 17 smdtfae 

leading botdes come to rest against the rear wall portions 29 of the srtring^ 27, vidiich rear 
waD portions 29 provide a stop means fi>r die botdes. The stop means provides a reaction 
against die force of die hammer 43, 44 which move, in their arcuate paths, upw^ardiy xnU> the 
hopper 17 and towards and dirougji flie stop means cau^ng breakage by inq>aot widi botties 47 
located in the paths. The effect is enhanced die VB^ 
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die stringers 27 vvbicli reduce wy teoiden^ fi2riliebotites47 to ride iqpllie stop means vAasa 
sobgected to ftie force of tibie bammera 43 , 44 . The ^feot is fiirdier raihaaoed liy (he concave 
fnofile 36 of &e stop means. As the leading botdes 47 are smashedby diehammeis 43, 44, 
diey are rqdaoedby tiaflii^botdes 47 wbichmove fiirwardly towards tiie stop means. There is 
fims hardly ai^ possihflity of jaminfaig occun^ 

The hammers 43, 44 may be formed of steel and fibe areas 45 ofremfibrcemCTtmaybe of 
hardened iSiese being areas of fhe hammers 43 , 44 vMcSi impact wifti botdes 47 . 

Ahhou]^ sudb reinforcemient uusreases die efibctive piaiod of use of die hanmiers 43 , 44, it 
may be necessary to rq[>lace hanmifirs 43, 44 from tme to 

mounted <m die fiame l3,dLebearn^20,21forttieshaft22,fiieBBM>tc»23and1heh^ 
Ttmy all be mounted on a bay ^^Auchis stUeaUe under die ho[^ 17. Indie evcait of breakage 
of any of the hammers 43^ 44^ or any nwlfimfltjon of die opmling me dianigfg^ th^ tr^y v^y \^ 
removed from under die hopper 17 and repair effected 

Also, instead of being attached to imier sur&ces of dus casing ll^, die panels 14, IS may be 
attached to die stringers 27 of die hopper 1 7 . 

R will be q[^eciateddiat a mac^me incoxporatmg glass botde breakii^^qpparatus in 
accordance with die present invention will be of lower overall heiglit, and therefore more 
cooqMct, dian glass botde breaking machines known hidiMrto because the swe^ of the 
hammers is widiin the hcqiper. 

it will also be appreciated diat glass botde breaking qiparatus in accordance with the presant 
invention may be si^iplied separate from a machine casing so that it can be siqaplied frif 
manu&cture of machines of different sizes and ^deifications. The apparatus may be supplied 
for use not in a machine but, f<^ exanq)le» in ducting extem^^ 
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1. <9aSBbotaebr9akio^aiipanduslavmgacl]^^ 

(27 to 32) compjsjngapluraiiiy of spaced parallel stringers (27) arranged ia a first 
portion (32) adqpted to receive botltes (47) arid a see^ 
Inwardly fiom fte fihrstportiun (32) to provide stop means (31), a ^bsA (21) 
oanymg a series of hammers (43, 44) spaced one fitom aao&er loogitudinally of the 
shaft(22)andeaciiofthehainmeia(43. 44) bemig connected for phFOtaliiuyvemeiit 
relative to the shaft (22) and ^ve means (23« 37, 39, 40) fi»r rotatbogllu^ shaft (22) 
on a Icmgitudinai axis ftereof to cause the hamc^^ 
pa& relative to file axis and limm^ o^r^^ 

(27) so as to break bottles ^47^ when looated in padi c^^pu^fi^ in ^ <4m 
ohamb^ (27 to 32, 35) is abopper (17) &r recdvingbotdes (47) inbulk andia tiiat 
the shaft (22) is located outside of die hc^yper (17) such that the paOi of dke 
hamm<^ (43, 44) extends arcuately into and throng the hopper (17) and towaids 
and duon^ the stop means (31) so that die hammers (43, 44) inqpact on botdes (47) 
located in fbe padi against the stdp means (3 1). 

2. Apparatus as claimed in Claim 1 characterised in that t he drive means (23^ 37^ 
40) includes a motor (23) and there is provided control means (24) for controlling 
operation of fiie motor (23). 

3. Apparatus aa claimtsd m Clafin 2 ylii^^ys^^'f ^^ ffiw rnntml mi^TXK pA^ 
includes means for disabling die motor (23) unless contents ai« contained in the 
hopper (17). 

4. Apparatus as clmmed m CTami 3 glip^^^g^ ^ ihat the TinppHr (1 7) pivf^hilil*i> 
and tbe control means (24) includes a switDh operable iqpon pivoting of die hqpper 
(17) so feat fee drive means (23, 37, 39, 40) is operative only i?^4ien wei^t of at 
least one botde (47) causes pivotal movement of the hopper (17), 
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5. Apparatus as daimedm any 

(17) inolEutes aoover (25) andtfie control meaDs (24) includes means for disabling 
tito inotw (23) wlien tibe GOfvw (2 5) is not in a po 

6. Apparatus as claimed m my one of Oai^ 

means (24) includes a sensor (SO) for detecting presence of a container (46) for 
iM^ving finpnenls of glass winch iss^ 

7. AnparaH^ as cbrimed in aaam 6 c^hiin^^;,^ (7^) 

adapted to disaUe die motor (23) die of contents (47) m the 
(46) exceeds aitt^detenuinedmagnitade, 

8. AppiittiftisasclaimixiinanyaneoftheD^^ 
1k)pp^ (17) is fi^mned as a ttougb. 

9. Apparatus as claimed in any one of the preceding Claims diaracterfted in the. 
(22) is provided wift a ptura% of discs (41) coaxial ivifli a central IcHigitndinal axis of 
the sbafi (22) and spaced <me fom anoflier long^^ 

the hammers (43, 44) aie grouped in pairs« each pair being pivotaDy connected to a 
corresponding cme of the discs (41). 

10. Apparatus as claimed in C3aim9 lAaracterisedimhat tfifl hnrnm^ (d^ Ad) i^^^i. 
pflif are pivotally ccxonected to a crare^ondiog disc (41) at opposite ends of a diamet^ 
of the disc (41) and the diameter is ofl&et by 180 degrees relative to a corresponding 
diauMst^ of eadi adjacent disc (41), 



wo 2004/067179 PCT/GB2004/000248 



3^ 10/S39055 




INTERNATIONAL SEARCH REPORT 



In tional Application No 

PCI/GB2004/000248 



A. CLASSIRCATION OF SUBJECT MATTER . ^ 

IPC 7. B02C19/14 B02C13/04 



According to International Patdrit Ctasslflcatlon (IPC) or to both national ctasslftaallon and IPC 



B. FIELDS SEARCHED 



Mtntmum documentation searched (dasslficallon system foDowed Isy dassincatlon symbols) 

IPC 7 B02C 



Documentation searched other than minimum documentation to the extent that such documents are Included In the flelds searched 



Electronic data base consulted during the International search (name of data base and. where practical, search terms used) 

EPO-Internal , WPI Data, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category < 



Cttatlon of document, with indication, where appropriate, of the relevant passages 



Relevant to dalm No. 



GB 240 263 A (STEPHEN NEWCOMBE WELLINGTON) 
1 October 1925 (1925-10-01) 



line 
line 
line 
line 
line 
line 
line 
figures 1-5 



page 
page 
page 
page 
page 
page 
page 



1, 
2, 
2, 
3, 
3, 
4, 
4, 



6 - line 24 



51 - line 55 
68 - line 78 
29 - line 34 
46 - line 58 
8 - line 17 
24 - line 32 




1,2 



-/- 



Further documents are listed In the conUnuailon or box C. 



[)( I Patent family members are listed In annex. 



* Special categories of died documents : 

'A' document defining the general stale of the art which is not 

considered to be of particular ralevance 
'E* earlier document but published on or after the International 

fningdate 

*L' document which may throw doubts on priority claIm(s)or 
which Is dted to esabllsh the publication dale of another 
dtation or other spedal reason (as specified) 

'O' document referring to an oral dlsdosura, use, exhibition or 
other means 

"P* document published priorto the International filing date but 
later than the priority date claimed 



T* later document published after the International filing date 
or pilorfty date and not hi conflld with the application but 
c&ed to understand the prindpte or theory underlying the 

Invention 

'X' documentor panicuiar relevance; the claimed invention 
cannot be considered novel or cannot ba considered to 
Involve an Inventive step when the document Is taken alone 

"V document of particular relevance; the claimed invention 

cannot be considered to involve an Inventive step when the 
document Is combined with one or more other such docu- 
ments, such oomblnailon being obvious to a person sitflled 
In the art. 

*&' document member of the same patent f&iriily 



Date of the adual completion of the international seardi 



23 April 2004 



Dale of maWng of the IniemaUonal seaich report 



11/05/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280HVRilswijl< 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70)340-3015 



Authorized officer 



Redelsperger, C 



Form PCT/ISA/210 (seoond sheet) (Jenuery 2004) 



INTERNATIONAL SEARCH REPORT 


h tional Application No 

rci/GB2004/000248 


C.(Conttnuat!on) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ' 


CHatlon of document, with tndlcaUon, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


GB 2 053 727 A (KACZMAREX A) 
11 February 1981 (1981-02-11) 
page 1, line 21 - Une 45 
page 1, Une 69 - line 79 

claim 1 

figure 1 




1 


A 


DE 39 18 469 A (PAULANER SALVATOR 
THOMASBRAEU) 13 December 1990 (1990-12-13) 
column 1, line 22 - Une 26 
column 1, line 55 - line 58 
column 2, line 39 - line 52 

claim 1 

figures 1-3 




1 



Fbim PCT/ISA;210 (oontfrwation of oooond sheet) (Januaiy 2004) 



i 



INTERNATIONAL SEARCH REPORT 

information on patent family memt>erG 



In donal Application No 

PCI/6B2004/000248 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(8) 



Publication 
date 



GB 240263 


A 


01-10-1925 


NONE 










FR 2758097 


A 


10-07-1998 


FR 


2758097 Al 


10- 


-07- 


-1998 








DE 


19704247 Al 


09- 


-07- 


-1998 


GB 2053727 


A 


11-02-1981 


NONE 










DE 3918469 


A 


13-12-1990 


DE 


3918469 Al 


13- 


-12- 


-1990 



Foim PCT/I6A/210 (patent family amex) (Januajy 2004) 



